In AS, preoperative LVETQ correlated closely with cardiac index; normal ejection times were associated with the most severely depressed flows. Preoperative variations in PEPC in AS related inversely to the first derivative of the left ventricular pressure curve (maximal LV dp/dt). In AI, PEPC correlated with the quotient:
PARISI ET AL.
Methods Systolic time intervals (STI) were defined according to the method of Weissler:2 (1) total electromechanical systole (Q-S2) is the interval from the onset of the Q wave in the electrocardiogram to the first high-frequency component of the aortic closure sound; (2) left ventricular ejection time (LVET) is the interval from the initial rapid rise of the carotid pulse to the trough of the incisura; (3) the preejection period (PEP) was derived by subtracting LVET from Q-S2. It is a function of the time interval from initial electrical depolarization of the ventricle to the aortic valve opening. An analysis of the components of PEP, the conduction time (Q-S,), and isovolumic contraction time (ICT) were not included in this report due to difficulty in identifying the mitral component of S1, particularly in patients with aortic insufficiency.
The phonocardiogram, carotid pulse, and electrocardiogram (lead II) were recorded simultaneously on an Electronics for Medicine photographic recorder at a paper speed of 150 mm/sec with time lines every 20 msec. With careful technique it was always possible to obtain records with a discernible second heart sound and clear incisura. In severe AI, the latter occasionally appeared as an abrupt change in slope on the descending limb of the indirect carotid pulse. The potential technical error of measuring the Q-S2 interval to the pulmonic component of S2 was avoided by selecting the first high-frequency component that preceded the incisura by 30-40 msec.5 To minimize beat-to-beat variation, systolic time intervals were measured at end-expiration. Under these circumstances the measured intervals of one cardiac cycle were representative of a sequence of 10 successive beats (coefficient of variation less than 1%). 4 Systolic intervals corrected for heart rate (STIJ) were determined by dividing the ob- Pressure data at cardiac catheterization were recorded on an Electronics for Medicine photographic recorder using Statham P23Db strain gauge. Maximal LV dp/dt was recorded using the R/ C differentiating circuit of an SGM pressure amplifier (Electronics for Medicine). This has a time constant of 1.0 msec and gives an output linearly proportional to input frequency, within 5%, up to the rated maximum frequency of 37 Hz. When care is taken to obtain undamped pressure traces and avoid use of those with excessive upstroke overshoot, it has been shown that maximal LV dp/dt so derived from a conventional catheter reasonably parallels that obtained with a catheter-tip transducer system. 6 Cardiac The patients in group 1A (dominant AS) had lower cardiac indices and higher peak left ventricular pressures than those in group lB (dominant AI). In group IA, maximal LV dp/dt varied from 1,070 to 2,610 mm Hg/sec. Group 1B patients had higher left ventricular end-diastolic pressures, lower aortic diastolic pressures, and their peak LV dp/dt showed less variation, ranging from 1, MAX dp /dt (mmHq msec.) Figure 6 Relationship PEPC to transaortic end-diastolic pressure difference and maximum left ventricular dp/dt. The horizontal axis shows the transaortic end-diastolic pressure difference (Aortic dbp -LV ed) divided by the maximal LV dp/dt. The pressure data obtained in the resting state preoperatively from all groups are included. The rate-corrected PEP obtained preoperatively is expressed as percent predicted on the vertical axis. Symbols as in figure 5. Abbreviations: All = groups 1A, LB, and 2; CI = cardiac index; Adbp = aortic diastolic blood pressure; LVed = left ventricular end-diastolic pressure; dp/dt = maximal rate of left ventricular pressure rise. *P < 0.05. **P < 0.01.
inverse correlation between PEPC and these parameters of flow was not obtained. PEPC showed a highly significant correlation with maximal LV dp/dt in group IA (r =-0.79, P <0.01). This correlation was not improved by further manipulations with aortic or left ventricular pressures or by inclusion of the mean transaortic gradient in the formulation. In group IB, PEPC correlated poorly with any single hemodynamic parameter. The correlation improved when the transaortic end-diastolic pressure difference (Adbp -LVed) (r = 0.51) was considered, but became statistically significant for this group only when these values were divided by their respective LV dp/dt (r = 0.76, P < 0.05).
The correlation of Adbp -LVed with PEP, dp/ dt ( fig. 6 ) remained highly signfficant when all groups were considered (r = 0.70, P < 0.01).
Discussion
A prolonged left ventricular ejection time has previously been noted in severe aortic stenosis and insufficiency.' These observations are extended herein. We have documented a short preejection period with these lesions and a normalization of both these systolic intervals after successful operative intervention. The decrease in LVET was striking, being in excess of 50 msec in all groups studied. In a serial study of carotid pulse traces before and after insertion of fascia lata valves a similar The correction of aortic regurgitation with restoration of normal aortic diastolic blood pressures and presumably improved left ventricular end-diastolic pressure is an extremely likely explanation for the universal improvement and restoration of a normal preejection period (group LB). Relief of afterload, an establishing potentiating factor in maximal LV dp/dt17 may be invoked to explain the improvement in PEPC in those patients with Circulation, Volume XLIV, October 1971 dominant obstructive lesions. The fact that this normalization was not complete may indicate that elevated peak LV dpi-dt does not resolve fully immediately after relief of chronic obstruction.
The data herein establish a pattern of response in systolic time intervals seen in patients undergoing initially successful aortic valve surgery and indicate the hemodynamic parameters these systolic intervals most likely reflect. The potential usefulness of this technique in the long-term management of patients with aortic valve replacements is suggested by the serial changes in LVETC in figure 4 . Study is currently in progress evaluating systolic time intervals in the assessment of prosthetic valve dysfunction and quantitation of perivalvular leaks.
